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AUTHORS : Treshchova, Ye.G., Tatevskiy, ViiMi, Daukshas, V.K. 
and Levina, R.Ya, 


TITLE: The Raman Spectra of Various Types of Hydrocarbons VII. 
Ditertiaryalkylmethanes C10 ~ 17 - Branched Alkanes 
With Two Quaternary Carbon Atoms Separated by a 
Methylene Group 


PERIODICAL: Optika i spektroskopiya, 1961, Vol,10, No.1, pp.63-68 


TEXT: Continuing earlier work (Ref.1 to 3) on vibrational 

spectra of higher alkanes, the authors studied the following ; 
Cio-C hydrocarbons containing quaternary and tertiary carbon / 
atoms tattertisvyaliyimathanes)- 3,3,5,5-tetramethylheptane, = 
4,4,6,6-tetramethylnonane, 5,5,7,7-tetramethylundecane, 
2,2,4,4-tetramethylhexane, 2,2,4,4-tetramethylheptane, 
2,4,4,6,6,8-hexamathylnonane and 2,5,5,7,7,10-hexamethylundecane, 

The methods of preparing these compounds were given in earlier 

work (Ref.4 to 6), Some physical and chemical properties of 
ditertiaryalkylmethanes are listed in Table 1, The Raman 


spectra were recorded with a three-prism spectrograph with a 
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The Raman Spectra of Various Types of Hydrocarbons VII. 
Ditertiaryalkylmethanes C)9~-C,.- Branched Alkanes With Two 
Quaternary Carbon Atoms Separatéa by a Methylene Group 


Photomultiplier @AY-17 (FRU-17). The measurements and 

calculations were carried out in the same way as in earlier work 
(Ref.7), The intensity of the 802 cm71 line of cyclohexane was 

used as a standard; its dependence on the monochromator exit 

slit is shown in Fig.2. Table 2 lists the frequencies and vA 
intensities of the Raman lines in the region 150 to 1600 cm-1, 

It was found that the characteristics of quaternary carbon atoms 
and the group with a tertiary carbon atom at the end of the chain, 
established for lower hydrocarbons, applied also to paraffin 
hydrocarbons up to C1 7H36. The characteristics of complex 
branching with two quaternary carbon atoms, separated by CHo, 

were present irrespective of the length of the chain and the 
presence of simple branching, The presence of complexes with 
quaternary and tertiary carbons did not interfere with the 
characteristics of separate groups. There are 1 figure, 2 tables 
and 10 references: 9 Soviet and 1 non-Soviet, 
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' AUTHORS: 7 tatevanty, Ye as Yarovoy, 8S. 8. (Moscow) 
1 ‘RITLEs- . ae ) Caloulation ef the physicochemical properties of higher 


: alkanes. 
PERIODICAL’. ghurnel fistcheskoy khimil, ve 55, nO» 11s 1961, 2409-2416 


enti eg pene cae ete ; i : he 
4 EXT. :: The authors. five @ calculation method for the properties of + 
ry different ceeecener fsomers of any higher alkane. As an exeantes heat 
. of formation, heat of combustion, free energy of formation, mo a ake 
a s:; raction, molar volume, heat of evaporation, magnetic suscept ; Ys 
and logarithm of. the vapor pressure a76 oaloulated for 63 isomers of 
undecane. & stxuctuaral isomer is characterized by the number of pr BBE Y 
(ny )s secondary..(ny)» tertiary (n), and quaternary (n,4) carbon atoms an 


by the number of. bonds betucen such atoms nj, (4, 3 : 4, 2) 3) 4)+ The 


oa following relations. hold for the se values: . 
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For the structural isomers of an alkane, the following unambiguous manner 

of notation results: Nyo» Ny3) iy? Noo» No? No4? N33) N34? and Nags 

Table 1 shows the possible structural isomers for Crop Cay and Cros 

i eer ities property P of an isomer then results from the equation 
4 


The 


P= 2) >. n,,‘P,,. The values for P,, are assumed to be independent 
of the number of carbon atoms; they are given in Table 3. The derivation 
of the values for Pay has been shown in previous studies: V. M. Tatevekiy, 


V. A. Benderskiy, S. S. Yarovoy (Ref. 9: Metody rascheta fiziko- 
khimicheskikh svoyatv alkanov (Methods of calculating the physicochemical 
properties of alkanes), Gostoptekhizdat, 1960). There are 3 tables and fo 
9 Soviet references. 
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Table 1. Distributions of bonds for the alkanes C 
Legend: (1) alkanes 


10° °14" Sy2° 


Table 3. Values of the constants for the properties of alkancs. 


Legend: (1) Heat of formation of gaseous alkane from the elements. 

(2 Heat of combustion of gaseous alkane. (3) Heat of combustion of 
liquid alkane. (4) Free energy of formation of gaseous alkane from the 
elements. (5) Molar volume of liquid alkane at 20°C, in ml/mole. 

(6) Molar refraction of liquid alkanes at 20°C in ml/mole. (7) Heat of 
evaporation into the state of an ideal gas for liquid alkanes in cal/msi., 
for t = 130-170°C. (8) Decadic logarithm of vapor pressure (in mm Hg) 
over liquid alkane at t = 150°C. The value for Pas is not quite 


accurate since it was determined on one hydrocarbon only. sella) | The values 
for Pa are not calculated since experimental data for the corresponding 


alkanes are lacking. 
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B107/B110 
{ AUTHORS Yarovoy, Se Ses and Tatevskiy> vy. Me 
TITLEs Caloulation of the physicochemical properties of higher 


alkanes with any number of carbon atoms in the molecule 
PERIODICAL: Zhirnal £ .zicheskoy khimii, v- 35, no. 44, 1961, 2417-2423 
TEXT: The authors develop 4 method of calculating the possible atructural 
isomers of nigher alkanes. Cys Cys Cas and Cy are supposed to be the 


primary s secondary, tertiary and quaternary carbon atoms in the (sp’) state, 
ny? Nos Rss and 14 the number of the corresponding atoms; further, vA 


C,=, Coes C2™ the primary» secondary and tertiary carbon atoms in the 
4 2 3 a 


(sp-) state, Hy» Bos Le the number of the corresponding atoms; 7, ; is to 
denote the number of bonds c,-C, (455 = 15 25 3, 4)5 Ks5 the number of 
bonds C,-C= (1 = 1, 25 39 45 P* 2, 3); aa the number of bonds 
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Oe, (psa = 1, 2, 3)3 then, the following types cf bonds are possible; 


oN 


N12? 437 Paqy Map? Bags Mags M50 Myyy Nays Kens Koos Kzyy Kyo, R43? Kos 
339 Ky3? Li4? line Liss loo? 153) and 133° The possibility 1,, drops out 
since this bond occurs for ethylene only. A physicochemical property P, 
such aga energy of formation, heat of combustion, molar volume, molar 
refraction, heat of evaporation, logarithm of vapor pressure, etc., carn ‘ 
be calculated for a structural isomer by the following formula: 


4 4 4 4 cer 
Pe 3S > My eR. & | xo Rye, Bie > 1p" 1); hore 
int Gen 9 peg *P ip” <5 rae a a 


PL, Pip? and Po are constants which are calculated from low alkenes and 


" 


are independent of the number of C atoms. The following relations hold 
for the number of oarbon atoms1 
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(Boric acid-S;ectra) 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755110019-1" 


"APPROVED FOR RELEASE: 07/16/2001 PET RDESe- hen nang epee aa 1 


TATEVSKIY, V.M.3 SPIRIDONOV, V.P.; AKISHIN, P.A. 


’ - Taw governing the interatomic distances of molecules of halides of 
: various groups of the perionss table. Dokl.AH SSSR 138 no.3:621- 
624, My ‘él. (MIRA 14:5) 
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14,7270 
AUTHORS: Rusin, A. D., and Tatevekiy, Y. M. 


a 


TITLE: Nature of green light emission and composition of combustion 
products of boron at 3100°K 


PERIODICAL! Akademiya nauk SSSR. Doklady, v. 139, no. 3, 1961, 630-633 


TEXT: The authors devised a method of determining the nature of 
fluotuation bands and the combustion products of boron. This method is f 


based on an investigation of the dependence of the absorption in the band 
5470 2 on the concentrations of oxygen, water and hydroxyl (OH) during 
the explosion in a bomb with central ignition (Ref. 10; V. A. Medvedev 
et al., ZhFKh, 33, No. 1, 58 (1959)). The composition of the products 
mentioned has never been completely clarified. In the presence of boron, 
the flame gmits an intense spectrum rich in bands in the range of 
3700-6800 e Thase "fluctuation bands" were assigned to various molecules 
such as BO,» By0xs and H,B0,. The explosion spectra were studied in an 


apparatus which recorded, at the same time, the absorption speotrum and 
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the explosion pressure. The light of an CBAm-500 (SVDSh-500) meroury 
lamp entered the bomb through 4 quartz window, and was focused to the 
inlet slit of the BMp-1 (DMR-1) monochromator. The light was modulated 
by a turntable with a frequenoy of about 2500 cpa between lamp and bomb 
to eliminate the superposition of the explosion radiation onto the 
spectrum. At the outlet of the monochromator, there was an $3y-18 (FZU-18) 
photomultiplier whose signal was transmitted after amplification to two 
oscilloscopes: (a) a cathode-ray oscilloscope (for visual observation), 
and (b) a loop oscilloscope (for recording purposes). The intensity of 
radiation which had passed the bomb, and that of the explosion pressure 
were continuously recorded on the drum of (b). An Ki (1GI) membrane 
indicator served as transmitter. Mixtures of Co, Oo, Hy» and Ar were 


burned in the bomb. The temperature ee and the composition of the 


combustion products at the moment of attaining the maximum pressure P, 
were caloulated by known methods (Ref. 11; Ao M. Gurvich, Yu. Kh. Shaulov, 
Termodinamicheskiye issledovaniya metodom vzryva 1 rasohety protsessov 
goreniya (Thermodynamic studies by the explosion method and calculations 
of the combustion processes), M. 1955). 0.1-0.3 moles of diborane per 
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100 moles were added to the initial mixture which neither affected P, 
nor the Oo» #0, or OH concentration. The authors studied mixtures se 


different initial compost tions with respect to the dependence of the 
band’ 5470 on the amount of diborane admixture. Absorption was measured 
as the momént when maximum pressure of explosion was attained. Fig. 1 
shows the osoillogram of pressure and light absorption of one of the 
ate “iad following 30,7 HBO, hc exist in mixtures with diborane 
admixture: 203) Bo05s Bo, B0,; The concentrations of these 


products are correlated by bine a for the.equilibrium constants 
and by one equation for the material balance (see Eqs. (1)-(6)). 


“ByOs = BiOs + 1/4 On Kye 80S moe AS 
is ee 


_ BOs = 2B0, Ki= A’; 
me ; 


8022 BO +4h4.02, es A; 
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‘Nature of green light emission... . B103/B2 
. M30,°MH, ie 
HBO: OH BO: +190, Ke iisocmonr “4 @ - 
20.1, 8 = Bio, + 2m,0, + Mao -+ mao, + MBO,» 2 (5) : 


mis the number of moles of the product per 100 moles of the initial 
mixture. mn), ol is the number of diborane noles, and ‘a the number, of 


gram-atoms of boron both referred to 100 moles of the initial mixture. 
Py and qT) denote initial pressure and temperature, respectively. The i 


left-hand side of (1)-(4): contains the values of Ky . Ais the transition . 


coefficient of partial pressures to the number of colene Table 3 contains 
the initial and the final content of mixtures (boron being not considered).! 


Me 
v 


‘The initial content was caloulated in a way that the. same end temperature 


cre 0 
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T, = 5060°K was attained for the explosion of each mixture. The ‘purphse 


of these experiments was to decide whether the fluctuation bands belong 
_ to B,0; or to BO, The authors used the system of equations (1)-(5), and 


expressed the concentration of each product or by (a) (see (7) 
and (8)). "B02 °* ™Bo03 °%. , 


yee 4 my, . 2K3 1 14 be 
0m (ge ta BRE) most ea (14 AR) mb [om 


ama(1+ As Vaso VER [14 (4h. nH +1) 458. | mit | 8), 
: a8 a jc A a ry 


Amg Alimg Mon 


i 

| 

| 

For each individual mixture of Table 1, guoh diborane admixtures were ; 
chosen experimentally (a), for which the absorption was the same in all 
mixtures. Table 2 gives such experimental values of (a). The optical 
density was 0.434. The authors conclude from Table 2 that there isa © | 
linear relationship a =0.0544 My o/ Moy + 0.0497 (9) between the 
' 2 : | 

} 


experimental values of (a) and the relation m / . There is no 
ie H,0° OH 


| 
te 
| 
| 
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Nature of green light emission... B103/B208 ¢ 


relationship between the experimental valuea of (a) and Mo,» A comparigon 


of: (9) with the theoretical equations (7) and (8) permits the conclusion 
tnat (9) will correspond to (7) only if the spectrum is due to the BO. — 


radical and if the main products of diborane combustion are BO, and HBO... ° 
In this case, (7) will take the following form: ae /K,*m,,/m™ 
; "B0,/ "4° "0/ Pox 


| 
! 
' 
| 
' 
j 


Ly 


+ (10). This, however, corresponds completely to the experimental 
7205 


equation (9). By vomparing (9) and (10), K, and the absolute concentra-.. 


tions m,, and m 1K,=0.9 oan be determined. On the other hand, (9): 
2 : 


FBI), 


does by no means correspond to Eq. (8). This means that the spectrum: ” 
observed must not ve assigned to the molecule B,0 » This is further 


confirmed by the missing relationship between (a) and ‘m) (9) cannot be’ 
ease a: 
explained by the assumption that the spectrum results from the molecules | 
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Neture of green light emission... B103/B208 | 
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] 


Bo or B,0,;- The results obtained by the authors thus confirm the 


conclusions drawn by A. A. Mal'tsev and V. M. Tatevakiy (1958) “. 
bee notes no reference| and by W. E. Kaskan andR. C. Millikan 

Ref. 6: J. Chem. Phys., 32, No. 4, 1273.(1960)), according to which the 
fluctuation bands are caused by the BOg radical. - The most important : 
boron-containing vombustion products were found to be HBO2 and 302 under 

the conditions of the authors! experiment at 3080°K. The personnel $f the 
laboratory of the Institut goryuchikh iskopayemykh AN SSSR (Institute of - 
Mineral Fuels AS USSR) is thanked for supplying the’ spherical bomb, ; 


-V. A. Medvedev, Academician, Ye. I. Cherenkov, and G. A. Bergman for 


apaistance and discussion of the results. There are 2 figures, 2 tables, 
and 11 references: 7 Soviet-bloc and 4 non-Soviet-bloo. One refer- 
ence to English-language publications is given in the text, two others 
read as follows: Singh (Ref. 2: Proc. Ind. Aced. Soi., A 29, 424 
(1949)); Ref. 3: J. R. Saulen et al. J. Phys. Chem, 59, 132 (1955). 


ASSOCIATION: Moskovekiy’ gosudarstvennyy universitet im:M.V. Lomonosbva et 
' (Moscow State University imeni MN. V. Lomonosov) 


PRESENTED: February 26, 1961, by V. N. Kondrat'yev, Academioian < 
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j he spectrum of titan- 

New analysis of the oscillatory structure of t 
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363 Mr '62. adi 
359-363 Mr (Titanium chloride--Spectra) 
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REZNIKOVA, Ye.B.; TYULIN, V.1.3; TATSVSKIY, V.M. 


Temperature dependence of the infrared absarption bands of 
gaseous 1,3-Butadiene, Opt. i spektr. 13. no.3:364-368 

8 '62. (MIRA 15:9) 
(Butadiens-—~-Spestra) 
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$/051/62/013/006/014/027 
: ; E i 
AUTHORS 3; Kotov,, Yu.I., and Tatevskiy, V.M. 
_——-- 
TITLE: ¢ The Raman and infrared absorption spectra of liquid 


deuterated hydrazine, NoDy 
- PERIODICAL: Optika i spektroskopiya, v.13, no.6, 1962, 455-457 


. TEXT: This work fills a gap in the published literature. 

The NoH, is 98.5% pure and the NgD4 96.3% pure using 95h Da. 

AiKoc-4 (DFS-4) spectrometer was used with a 600 line/mm grating 
giving a linear dispersion of 6.9 R/mm in the 2nd order. A low 
pressure mercury lamp was used as a source (4358 R line with KNOo 
solution as a filter). Raman spectra were recorded on Agfa 

orthochrome film and also photoelectrically, exposures of 6, 12 

and 4% hours being required. Infrared spectra were investigated 

on a double beam YKC -14 (IKS-14) spectrometer using NaCl and LiF < 
prisms, Thin films (0.02-0.05 mm thick) of teflon were used to 

prevent clouding of the KBr cell windows. Values of frequencies \ ¥ 
for the Raman anc infrared absorption spectra are shown~in,. the Vv: 
table. The frequencies of the fundamental bands in the NoHy 

spectra agree with those in the literature, - The results of this 
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‘The Raman and infrared absorption see Deke eias 3/006/01%/027 


work will be discussed in another paper. There are 2 figures 
and l table. i. 
SUBMITTED: March 14, 1962 


Table 


720-830 (cp. ) 


873 (cxn.) 
935 (o.csA.) 
96% (o.cKr.) 
991 (cp. ) 
1026 (cN.) 
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Table, continued, 


Raman spectrum I.R. spectrum 


L.R. spectrum 


2968 (1) ’ 1164 

3187 (10) 3169 (o.c. ) 1201 (5) 

3256 (10) 3270 (o.c.) : 

3332 (9) 3310 (o.c.) 1473 (1) 1462 (c.) 


1569 (o.cn.) 


2352 2330 (0o.c.) 


2417 (10) 2397 (o.c.) 
2490 (9) 2477 (o.c.) 
3278 (1.5) 3273 (cp. ) 
3325 (1) 
NOTE: c. - strong O.C. - very strong / 
c.Ji. - weak o.csl. = very weak X 
cp. - average 
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: §/051/62/013/006/015/027 
The Raman spectrum of liquid ... E039/E120 
These had all been observed previously in the infrared spectrum 
of the liquid, and the 1658 cm72 line had been found in the Raman 
spectrum of gaseous 1-3 butadiene, These lines were related to 
the second isomer form, While it is possible to relate these 
frequencies it is considered to be premature to attribute them to 
the second isomer form. 
There is 1 table, 


SUBMITTED: April 24, 1962- 
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KORYAZHKIN, V.Ao3 TATEVSKIE VM. 
Polarizability of ions and dipole moments of the diatomic molecules 


f alkali halides. Vest.Mosk. um, Ser.2:khim. 17 no.1:21-25 Ja 
162. (MIRA 15:1) 


l. Moskovskiy gosudarstvennyy universitet, kafedra fisicheskoy khimii, 
(Alkald metal halides—Dipole moments) 
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1. Moskovakiy gosudarstvennyy universitet, kafedra fizicheskoy 
i (Molecules) (Chemistry, Physical and theoretical) 
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1. Kafedra fizicheskoy khimii Moskovskogo univers 


(Alkali metal halides) (Molecules 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755110019-1" 


"APPROVED FOR RELEASE: 07/16/2001 earth Sutrieirt eh paie gaan ataer ot 


KOTOV, Yu.E. TATEVSKIY, VMs the tetrafluorchydrasine 
tion of the vibrational spectrum of ‘s- no.1:10-12 Ja-F '62. 

Oy aalecul Veat.Mosk.un. Ser.2:Khim. ; (MIRA 16:5) 

aL : 


sk universiteta. 
1. Kafedra finicheskoy khimil Ygpectrun, Molecular) 


Hydrazine) 
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3 /048/62/026/010/004/013 
B101/B186 tk 


AUTHORS Pentin, Yu. Aey and Tatevskiy, V. M. 


. PITLE: Study of internal rotation and of rotational jsomerism (of 


conformations) of molecules by spectroscopic methods 
"* PERIODICAL: Akademiya nauk SSSR. - Izvestiya. Seriya fizicheskaya, V- 26, 
: no, 10, 1962, 1241 - 1246 A / 
J 


- PEXT; A survey is given of papers concerning infrared spectroscopic a“ 
studies of isomeric structures by determining the characteristic frequen- 
cies. The agreement of the difference AE. _, ‘petween the energies of 
axial and equatorial conformations of chlofo cyclohexane with the double 
difference 2AB, + between the energies of: the gauche and trans positions 


of 2-halogen butane and halogen-substituted propane 4s specially discussed 
Using symbols defined in an earlier paper (Dokl. AN SSSR, 119, 113 (1958)) 
the following is written down: X-cyclohexanet os 


E = 4 . ~X4 A : baal 
AB. » 2 [fooch(x,) Ccoct(x,) |], 2etane! Egat “ogel(x,) 
Cara 1/2 


- 4 ss 
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Study of intéfnal rotation .\. B101/B186 
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ry 


~ Proatyy ys kepropyl: AE, = Evo! ~ Bogity ji where X = halogen, 
: Cgon (xy) gt” “CBC (X,) Sogct(x,) o 
, the subscripts denote primary, (c,) and secondary (c,),¢ atoms, the super- . 
. geripte denote presence (c') dr absence (C°) of a spbstituting halogen j 


atom. Thus, AE. - 2AE . t holds for X-butane, but not for X-propyl, 


since in the latter case Enool f %ogo} for both the trans- and gauche- |...” 
: iy a ee : ; 


4somers. There are 3 tables. The most important English-language refer- 

ences are: N. Sheppard, Advances in Spectroscopy, N. Y.,, Interscience 

publ., 288,. 1959; S. Muzushima, T,-Shimanoushi, K. Nakamura, M. Huyashi, 

S, Tsuchiya, J. Chem. Phys., 26, 970 (1957); le J. Bellamy et al, J. Chem 

pels (1956), 3465 (1958); H. Bernstein, J. Chem. Physe, 20, 263 
1952). ; 5 
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3/9767 62/336/009/ 056/511 
Some rules governing the ... e101, hice 
ASSOULATIGH: Moskovskiv evsudarstvennyy universitet in. Me. Ve. Lononosove Z 
(Moscow State onivevsity imeni EH. V. Lo-onosev) 
SUBMITTINDs Wareh 1°, 1204 
SrF 2,13 AsH = |° 1,52 BSo 1,76 {GoTo { 2,47 | DiPo | 2,98 
Davie b> abess BaF 2,22 | Sb 1,74 }} AlSe | 2,20 §SnTe | 2,70 | Pos | 2,89 
nad ScF 1.96 ScO 1,69 | ScSo ‘| 2,20 #PbTo | 2°81 /} Asc: | 4,70 
nuclear-distances YF 2/08 YO 4,79 YSo 2,40 f NTo f.14:83 | SbC | 4:90 
2 estimated; r given LaF 2,17 |. LaO | 141,81 LaSe 2,44 + PTe 2,33 | BiC | 1,98 
tH GeF 1,66 AsO 1,56 SiSe 2,08 fAsTo # 2,51 | AsN | 1,64 7 
: Z0F 1,98 SbO 1,70 GeSo 2,23 | SbTo | 2,78 | SbN | 1,87 
ScCl 2,50 Bid {,76 SnSo 2,45 BiTo | 2,87 | BiN | 1,94 / 
YC 2,65 SceO 4,60 PbSe | -2,56 | PoTo { 2,78 | GuN | 1,72 d 
LaCl 2,80 TeO 1,74 NSo 1,63 BPo 1 2,07 | SnN | 1,94 a 
ScBr 2,66 Pad 1,80 PSo ‘| 2,08 §AIPo § 2,50 | PDN 2,0! 
YBr 2,80 ANS 2,05 AsSe 2,24 | ScPo | 2,62 | PAs | 2,00 
LaBr |. 2,96 ScS 2,13 SbSe 2,47 | YPo | 2,72 | SbAs | 2,24 
Bs 215 YS 2.95 BiSo | 2,56 | LaPo | 2,77 | Bids | 2,32 
AlJ 2,95 LaS 2,28 TeSo 2,42 CPo — 1,96 | As, | 2,08 
ScJ 2,88 CGeS 2,09 PoSo 2,50 | SiPo 12,37 | SpP | 2,15 
YJ 3,01 7 SnS 2,30 BTo 1,98 1 GoPo | 2,55 | Sb, | 2,39 
LaJ 3,157 AsS 2,07 AlTo 2,41 ff SnPo f 2,79 | SbBi | 2,45 
FJ 1,88 SS 2,28 ScTo 2,53 ff PbPo | 2,90 | PBi | 2,22 
BrJ 2148 BiS 2,36 YTe | 2,63. [| NPo 11,89 | Bi, | 2°50 
Sell 1,93 SeS 2,04 LaTo 2,68 PPo # 2,42 
YH 2,09 TeS 2,24 CTe . 1,88 AsPo } 2,61 . 
Card 2/2 LaH 2.17 PoS 2.33 SiTo 2.29 § SbPo | 2,90 
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'Kotov, Yu. I. and Tatevekiy, V. M, 


' Calculation of the vibrational spectrum'of the tetra~ 
fluorohydrazine molecule, NaF, 


PERIODICAL: Moscow. Universitet. Vestnik. Seriya II. Khimiya, 
no. 1, 1963, 10-12 


rd 


TEXT: - The present work was motivated by the scarcity of litera- 
ture data concerning the vibrational spectrum of NoPye The calcula- 


tions were carried out for the 2 most probable configurations; (a) 
& form in which the deflection angle of one NF, group w.r.t. the 


ther, 0, 1e 65° (aymmetry group 05), and (b) t'e trans-form (sym | 
metry group O5,)+ An expression for the potential energy of NoFy 

8 given in terms of force constants (derived from experimental: 
data for No » NF», NF, and O5¥¢) internuclear distances (N-N me 
Card 1/2 re ee a Se | ; 
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Calculation of the eee D204/D307 


, 2 a a 
+ 1647 8, NP = 1.37 2) ana valency angles (FNPF = 108°, NNF = 104°, oe 
"Qs 656 or 180° (for the trans-forn)), The resulta of calculating . 
the expected frequencies are tabulated, Five frequencies of each 

to be expected in the 900 — 1050 om=1 region, two 
of which shoulda &ppear in the ir Spectrum; this is in agreement 
with observations of Colburn and Kennedy ( 
5004, 1958). It is Considered that gaseous 


"Cy-form", There are | figure and 1 table, 


“ASSOCIATION: Ka-tedra fizicheskoy khimii (Physical Chemistry De~ 
> | partment) ae 2 ve Box. Mat 


SUBMITIED: ... June 14, 1962 
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oe : AUTHORS: Kotov, Yu.I.} Tatavekiy, Veil. 2 
a e AK cg } 
oo CUTE: Calculation of the power constants ; 


for the NFo and NF3 molecules 
(PERIODICAL! “Veatnik Moskovskogo universiteta, 
oe : 3 -~ 5 


“TEXT? The system of power constants for the molecules NFo and NF was cal- : 
culated disregarding the difference of their power constants. 


1. The valués for 
the basic frequencies v1 (A) and ve. (B) of the NP5 radical were taken from 
data published by M.D. Harmony et al (J- Chem. Phys., v. 35, 1961, 1,129). 


molecule NFp has thee normal oscillations, 
try TC = 2A +1B. The NF3 molecule shows s 
are twice degenerated [ & PA, + SEI + QeTr. 
energy were calculated from literature data by 
yt presented in literature. A system of six equa 
tained by inserting the values of frequencies 
. ;,, @quations. The following power constants were 


Elements of the matrix of kinetic 
means of geometric paramaters 
tions with five unknowns was ob- 
taken from literature into secular 
obtained after approximative so- 
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8/189/63/000/002/001/0L0 ‘ 
oboe A057/A126 pe 
lution (in 106 ca-®):; Kw 7.79, Re 952-35, Kaq © 2.11, Ki = 0.8, Kya é 
= 0.14. A maximum difference of 32 cm) Was observed by compar 
mentally obtained end Calculated (by means of t 
frequencies of the NP, and NF molecules. 
Sidering that the dit Penance of 


hot taken into account. 


Calculation of the power ‘constants for th 


tson of exper{- 


ASSOCIATION: Kafedra fizicheskoy khimii (Department 


of Physical Chemistry ) 
SUBMITTED: June 2, 1962 
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AUTHORS : Tyulin, Vv... ' Tatevskiy, VM. 

“ PITLE: A low pressure high-power mercury lamp as a source of 
excitation in the investigation of rotational Raman 


spectra 
: PERIODICAL: Optika i spektroskopiya, vel’, no.4, 1963, 582-535 


: TEXT: The construction of a low pressure high-power mercury lamp 
* developed by the authors is given (Pig.l). It is fully water- 
cooled and Kovar seals are used at the electrodes. The intensity 
and halfwidth QV of the 4358 R is used to select the working 
conditions. 4.V , as measured using a Fabry-Perot interferometer, 
inereases linearly with current density from “v0.12 cm™* at 

r/2.5 A/fom? to 0.14 em-l at ~~ 6.5 A/em?. The voltage gradient 
falls to a minimum of 0.4 V/em at 3,0 A/em2. The integral 
intensity and the intensity at maximum both increase nearly 
Linecarly with current up to 6G to 7 a/em@, Tho best working 
regime for excitation of rotational Raman spectra using the 
4356 k iane is as foliows: electroce cooling water at 15°C, 
positive column cooling water at 50°C, current density 6.7 to 
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- 2 Afom? (25 to 27 A for shown dimensions) and voltage 110 te 120 V. 
The width of the exciting line ig then not more than 0.14 cm-l, 
The intensity of the 4358 & line from this fully cooled lamp at 
15 A is 4 times and at 25 A is 7 times more intense than for the 
corresponding "Toronto type" lamp at 15 A. There are 2 figures, 


Fig.1. Construction of lamp (dimensions in mm) 
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TITLE: New methcd for determining line shifts in rotational Raman spectra | oe 
SOURCE: Optika 4 spektroskopiya, vs 14, no. 6, 1963, a21~g22 as 
TOPIC TAGS: line shifts, Raman spectra 


ABSTRACT: The authors propose a reasonably accurate method for determining the 
shift of rotational lines in Spectra. The method is based on calculations 
using the separat:ion between rotational Stokes and anti~Stokes lines with the same 
J and a constant hich can be determined with reference to a series of standard Hg 
lines. The Stoken-anti-Stokes Separation is determined on a Comparator. The pro- 
cedure has been used by the authors in conjunction with Spectroscopic work on a 
DFS~3 Spectrograph. The accuracy in determining the line shifts depends on the 
intensity and width of the rotational lines and 1s usually of the order of 0,92- Pe 
0.03 em sup -l, (rig. art. has: 6 formlas. ee 
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TITLE: Rotational Raman spectra, 1. Carbon dioxide 
+ 


SOURCE: Optika i apaktroskopiya, v.15, no.1, 1963, 38-41 
TOPIC TAGS: Raman spectrum, oarbon dioxide, ges spectrum ue 


ABSTRACT: The present study is the first of a proposed series of investigations 
of the rotational Reman spectra of gaseous substances to be undertaken in the La- 
boratory of Molecular Spectroscopy, Chemistry Department, Moscow State University 
Such studies have become feasible owing to the development of powerful] low-pressure 
mercury discharge tubes and mult{ple-path (mirror end) cells. In the present stu- 
dy two 2-meter Hg tubes were used, the selected line being 4358 R. The focal ais- 
tance of the cell mirror was 2 m; the diameter 40 mn; the reflection 97-98%. The 
cell was designed to withstand pressures of up to 10 etm. The rotational spectrum 
x: (mierodensitometer trace reproduced) was recorded in the first order with condens- 
ing lens and in the second order without @ lens at e COp pressure of 3.5 atm; the 
exposure times were 2.5 to 10 hours. The frequency shifts of the rotational lincs 
relative to the exciting line for a linear molecule are tabulated. The rotational 
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TITLE: Rotational Raman seenkee 2. Vinylecetylene Eats 


SOURCE; - Optika i spektroskopiya, v.15, no.3, 1963, 320-324 


{ 
4 TOPIC TAGS: Raman spectrum, rotational spectrum, vinylacetylene 
; 


ABSTRACT: The investigation was concerned with the rotational Raman spectrumtof 
“yvinylacetylene (Callq). The spectrum was recorded on a DFS+3 spectrograph with a 
linear dispersion of 4.6 en-t/mn in the second order, The vinylacetylene molecule 
is of interest for such high-resolution Raman studies because it belongs to the 
class of slightly «asymmetrical tops (hitherto, mainly linear and symmetrical top 
molecules have been investigated}. The Av values (shifts) observed in the rota- 
4 tional, Raman spectrim are tabulated, and assignnuents (R, S and St branches) for 
the lines are made on the basis of analysis of the’ experimental data. The values 
derived for the structure parameters are in agroenent with tho data in the litera~ 
’ ause (Tables of Interatomic Distances and Configurations in Molecules and Ions, 
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ACCESSION NR: AP2007269 a ; / 

Edited by L.B.Sutton, No.1l1, London, 1956). The value obtained for the length of 
the single C-C bord is 1.43 R (literature 1.448 R), and that for the CsC-C angle 
is 124.29 (litereture 123%. "The writer is grateful to S.1.Subbotin for assis~ 


tance in the calculations." Orig.art.has: 4 formulas, 1 figure and 3 tables. 
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AUTHORS: Kotov, Yu. 1.3 Koptev, G. S.3 Tatevekiy, -V. M. 
Lae cca ATT OOT AOA 


TITLE: Vibrational frequency of hydrazine molecule Nol), Vol.18 
SOURGE: Moscow. Universitet. Vestnik. Seriya 2. Khimiya, no. 3, 1963, 10-13 


TOPIC TAGS: vibrational frequency, hydrazine molecule, Sorce constant, potential 
* energy 


ABSTRACT: The vibrational frequencies of the hydrazine molecule for rotation 
angles 9 = 0°, 60, 90, 120, and 180° have been calculated. The force constants 

in the potential energy term are borrowed from the data of NH3, CHNH, and Cole. 
Computations were mace on the digital computer "Strela." For’ frequency curves 

s} (2 = 1, 2, 3, 5, & 9, and dl the change in angle of rotation had a very small 
effect (maximum value ~- 30 cm™). Frequencies and y » on the other hand, 
changed by a value off 350 cm~} from 0 = 0° to 1809. The magnitudes of 6 and 
y for 9 = 90° are shown to correspond respectively to 831 and 859 cn-4. Orig. 
- has: 2 formas, 1 figure, and 1 table. 
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| TOPIC TAGS: Pauling's electronegativity scale, atomic electronegetivity a 


ABSTRACT: It has been shown thet there is no relation between the philological é 
definition of “electronegativity” and the quantities x sub A and x sub B in a 
Pauling's equation. Peuling's equation cannot serve es the definition of a new is 
physical concept, except to indicate the fraction of the square root of the " 
heat effect of a reaction contributed by a given atom in a molecule. It. has been i 
shown thet Mulliker's attempt to provide a theoreticel grounding for Peuling's “ 
equation is invalid, because the quantity introduced by Mulliken es “elece 
tronegativity” does not have the meaning of “the ability of etoms in a molecule 
to attract to themselves electrors", as reauired by Pauling's definition of this 
term. Crig. art. has: 3 equetiors and 1 table. 
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meee ein IO ETI ERNE AES ate : 
) ' TITLE: On the electronic absorption spectrum of the NFo radical : 


SOURCE; Optika i spelktroskoplya, v.16, no.3, 1964, 542-643 
“@opIc TAGS; radical absorption, tetrafluorohydrazine, nitrogen difluoride radical 


ABSTRACT: F.A.Johnson and C.B,Colburn (J. r.Chem.Soc.83 ,3043,1961) observed a 
rogion of "continuous absorption” nonar 2600 A in tho spectrum of the producta of 
thermal decomposition of tetrafluorohydrazine (NQF 4), which they attributed to the 
N¥g radical. In the present work this region was re-investigated by means of a 
;. higher dispersion and resolution instrument (an ISP=-28 spectrograph). The tetra~ 
| £luorohydrazine at different pressures from Sto 200 mn Ig was heated in an alundun 
tube to different temperatures - up to about 780°G - where absorption in the 2600 
cpt disappears. The study disclosed that the NFg absorption spectrum in the 2600 
region is actually not continuous but consists of 16 bands. The intensity and 
' sharpness of the bands increase with temperature up to about 300-400%, The wave- 
lengths of the bands are tabulated, and a set of three microdensitometer traceq, is 
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: reproduced in a figure. The average scparation between the bands is about 390 cn”. 


This frequency is associated with deformation vibrations of -the radical. Orig.art.: 
' has: 1 figure and 1 table. . : 


, ASSOCIATION: none 


SUBMITTED: 16Jul63. DATE ACQ: O2Apré4" 


SUB CODE: PH, CH NREF SOV; 000 


| 
| 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755110019-1" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755110019-1 


eels Cae sRtetSe o Esa eet osm oo DAL cEEe 


PSEA Rese Me wees 


ACCESSION NR: AP4011439 -  /0076/64/038/001/0068/0072 
AUTHORS: Berdnikov, V.I. (Moscow); Tatevskiy, V.M. (Moscow) 


TITLE: General method for calculating spin function integrals in 
the valence diagram method 


SOURCE: Zhurnal fiz. khim, v. 38, no. 1, 1964, 68-72 


' TOPIC TAGS: spin function, spin function integral, valence diagram 
method, quantum mechanics, electron rearrangement 


ABSTRACT: It 18 necessary to !mow the numerical values of integrals 


of the type d, i PanPOandWan, (1) 


gin = La (4) B (2) — (2) B(4)) [2 (3) 8 (4) — a (4) BE)I- « 
x [a (2n — 1) B (2n) —a (2n) B (2n — 4)],° 
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ACCESSION NR: !AP4011439 


for solving some quantum mechanics problems, and particularly for 

- finding the molecule formation energy by valence diagrams with the 

- use of nonorthogonal functions, In this case, P is the electron re-~ 
arrangement operator; &p =F] or~1 depending upon whether an even 
or odd rearrangement corresponds to the operator P; and dwayedw (1) 
dw(2).....dw(2n) 1s the product of the elements of the spin space 
volume of individual electrons. Since the spin functionsaand £6 
are orthonormalized, the consequence is 


j Pan Pandy = 2", (3) 


where n is the number of brackets in form (2). The present work is 
an examination of she problems associated with determining the val- 
ues for the above-mentioned integrals. It was proved that if Paon- 
is given in form (2), then the electron:rearrangements s of r brac- 
kets, where both electrons can pass at once from some of the brac~ 
kets into other ones, can generally be reduced to a rearrangement of 
another number of electrons in which no more than one electron will 
rearrange itself from each bracket without ohanging the magnitude 
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TITLE: Investigation of infrared spectra and spectra of the Raman effect of 
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SOURCE: Ref, zh. Fizika, Abs, 12D249 4 


¢ 


REF SOURCE: Tr. Komis. po spektrosko ii. AN SSSR, t. 3, vyp. 1, 1964, oe 
197-204 ee ; . 


TOPIC TAGS: absorption spectrum, Raman effect, IR spectrum, absorption band,, | - 
tetrafluorohydrazine, hydrazine derivative he sae 


ABSTRACT: The infrared absorption spectrum of tetrafluorohyarazine\() has peétt 


investigated in the gaseous and the solid phase in the 400—4000-cm™ range. The.? "= 
spectrum of the Raman effect has been obtained in the gaseous phase. Coincidence. . 
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of oscillation frequency in the spectrum of the Raman effect with the oscillation §.°: |" 4 
frequency in the infrared spectrum indicates that molecule I has a configuration — |- 
corresponding to the symmetry of c,. A preliminary interpetation of the absorption: 
bands has been proposed. {Translation of abstract] : [NT}S ‘ 
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‘ACCESSION NRt APGO19522 


er 


‘squRck: Zhurnal fizicheskoy khiafi, . 
“TOPIC TAGS: internuclear distance, polyatomic internuclear distance, chenical 
‘bond, polyatomic molecule 


ABSTRACT: Tn earlier atudies, the second author arrived at the conclusion that 
‘ internuclear distances typical of the chemical bonds of two given atoms in 

: different molecules are characterized not only by the chemical individuality of 
‘these atoms and the parity of corresponding bonds but also by the valent. state 
' o£ each of the bonded atoms. These ‘nternuctear distances remain the sane in 
les if other conditions are {dentical. Other atoms oot partici= =. - 
have but a slight influence on the above distance (soue 0.020. 


£ the present work was to diecuse the lawe governing these 
An analysis of 


Den oe ee ern eee en 
. 
. 


_ 


! 
! 
! 
‘ 


ee eee 


yee 
AP : 
PROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755110019-1" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86- isda nati Soka ce i 


' ACCESSION NR: AP4019522 ; : 
jthe average values of internuclear distances in different type bonds formed by : 
| atoms of different groups in the periodic system, indicates the governing lawa 

lin epecifieceally selected groups of molecules.. These laws expressed as linear 

| changes in faternuclear distances can be used for the evaluation of average emounts 
‘of internuclear distances ia polyatomic molecules where no erpatinsatel data are 
tavailable. ‘ 
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